In 2006, the Centers for Disease Control and Prevention (CDC) put forth recommendations for routine HIV screening for all individuals aged 13-64. The frequency and correlates of HIV screening among U.S. physicians in 2000 were examined to provide baseline data for evaluating the implementation of the 2006 CDC HIV testing guidelines through a survey mailed to a random sample of U.S. physicians in the American Medical Association's Masterfile. The primary outcome was self-reported HIV screening of asymptomatic male and nonpregnant female patients. A total of 4133 (adjusted completion rate of 70.2%) returned a completed survey. Overall, 1133 (28.4%) of physicians reported HIV screening. U.S. physicians, who were female, black, Hispanic, practiced in a city of more than 250,000 people, diagnosed HIV in the past 2 years, or followed up with patients to see if they notified their sexual partners, were more likely to screen their patients for HIV. Emergency medicine, internal medicine, and pediatrics specialists were less likely to screen than family/general practitioners. In 2000, only a quarter of U.S. physicians reported screening their patients for HIV and these rates varied by physician characteristics and practice settings.
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Introduction
A
FTER NEARLY 25 years have passed since the beginning of the HIV/AIDS epidemic, 2004 yielded an increase of new diagnoses nationally. 1 A coordinated public health response to HIV/AIDS hinges on widespread availability of HIV antibody testing. Traditionally, HIV testing has been approached from a risk-based perspective, where antibody testing is focused among populations considered at increased risk (i.e., men who have sex with men, injection drug users, those diagnosed with a sexually transmitted infection). In late 2006, the Centers for Disease Control and Prevention (CDC) revised its recommendations for HIV testing, urging HIV screening for all patients aged 13-64 years in areas where the prevalence is greater than 0.1% or as yet undetermined. 2 Others have also advocated a move away from risk-based HIV testing toward routine screening. [3] [4] [5] However, some data have suggested that risk-based testing is a more cost-effective approach to HIV case detection than universal testing. 6 As a testament to the value of such structurallevel changes with regard to increasing HIV testing, prenatal screening has been successful in reducing perinatal HIV infection and is considered one of public health's triumphs. 7 A 2004 estimate suggested that nearly 40% of HIV infections were diagnosed within one year of AIDS. 1 For the infected individual, late HIV diagnosis may lead to a worse long-term prognosis given the delay in initiating antiretroviral therapy and treatment for opportunistic infections. [8] [9] [10] From the public health perspective, early diagnosis allows individuals to know their HIV serostatus, often resulting in a reduction or elimination of risk behaviors. 11 Several local surveys have been published assessing HIV testing practices among prenatal care providers. [12] [13] [14] [15] [16] These surveys suggest that prenatal HIV screening has improved over time, and is quite high (Ͼ 90%) in several areas. [12] [13] [14] [15] [16] A study of family practice clinicians in Rhode Island and Mississippi found that over 93% of providers would recommend an HIV test to a high-risk patient, yet less than 50% recommend HIV testing to sexually active patients aged 18-50. 17 Additionally, in Rhode Island and Mississippi, only 14% and 2% of the surveyed providers reported offering an HIV test to more than 50% of their patient populations, respectively. 17 We are aware of no previously published national surveys of HIV testing practices.
As efforts are made to introduce HIV screening as a standard component of medical encounters, both institutional and provider concordance with screening recommendations will be vital. Here, we examine factors associated with of-fering HIV screening to males and nonpregnant females among a 1999-2000 survey of American physicians. Although the survey predates the new CDC testing guidelines by 6 years, it is the most recent extant large-scale survey of screening and testing practices among physicians. Therefore, these data serve as our best baseline for assessing the pre-2006 attitudes and practices of physicians with respect to widespread HIV testing. Understanding what distinguishes a physician who offers HIV screening from one who does not can guide future efforts to implement routine HIV testing.
Materials and Methods
This survey of U.S. physicians has been described elsewhere. 18 In short, 7300 physicians were randomly selected from the American Medical Association Masterfile and mailed a survey. A cash incentive was included along with a postage-paid return envelope. Up to three reminder notices were sent to nonrespondents. The overall adjusted response rate was 70.2%. 18 The sample included U.S. physicians who: (1) specialized in obstetrics/gynecology (OB/GYN), internal medicine, general or family practice, emergency medicine, or pediatrics; (2) spent at least half of their professional time in direct patient care; and (3) cared for patients between the ages of 13 and 60 years. The demographic characteristics of the responding physicians did not differ from the characteristics of practicing physicians in the United States. 19 The intention of the survey was to assess provider knowledge and practice regarding diagnosis, reporting and partner notification for sexually transmitted diseases (STDs) and HIV. 18 This analysis focuses exclusively on HIV screening (i.e., testing asymptomatic patients for HIV). Along with capturing demographic data and information about the physicians' practice, the survey evaluated attitudes regarding the utility of STD and HIV reporting and partner notification.
Specifically, physicians were asked "Which asymptomatic patients do you screen for [HIV] ?" and answered yes or no for each of males, nonpregnant females, and pregnant females. If physicians reported screening either males or nonpregnant females, they were considered to offer routine HIV screening, although they may not have screened all their patients in each category. The 138 respondents who did not respond to the HIV screening questions were excluded from this analysis.
Characteristics of physicians who did and did not offer HIV screening were compared using t tests for continuous data and chi-square statistics for categorical data. Univariate associations between physician characteristics and the offering of HIV screening were assessed with odds ratios (ORs) and their accompanying 95% confidence limits were estimated through logistic regression models including only the covariate and the outcome (HIV screening). Multivariate logistic regression models were created to examine independent characteristics associated with HIV screening. Logistic regression models were compared and the final model determined through likelihood ratio testing.
Results
A total of 3995 physicians returned completed surveys and responded to either question regarding testing asymptomatic males or non-pregnant females for HIV ( Table 1 ). The mean age of the physicians returning the survey was 46.1 years. Over 70% of the participating physicians were male, and nearly three quarters were white. Approximately a quarter practiced in a large city (greater than 250,000 inhabitants). The largest proportion of respondents were family or general practitioners, followed by internists, and pediatricians (response rates by specialty were similar). About equal proportions were self-employed and employed in an office. Respondents reported practicing for a mean of 17.7 years. Over a third reported never diagnosing an HIV case before.
Among respondents, 1133 (28.4%) reported screening either asymptomatic males and/or nonpregnant females. Univariate ORs for offering HIV screening to male and nonpregnant female patients are also shown in Table 1 . Female and Black, Hispanic, or Asian physicians were more likely to offer HIV screening. Physicians practicing in the Midwest and Southern regions of the United States were less likely to offer their patients HIV screening than the West Coast. Additionally, compared to family and general practice, physicians practicing emergency medicine, and pediatrics were less likely to offer HIV screening. Providers working in large cities were 43% more likely to offer screening. Those who were employees in an office or clinic, compared to being selfemployed or a partner in an office or clinic, were 28% more likely to provide asymptomatic HIV testing. However, U.S. physicians working in private settings, versus public settings, were significantly less likely to offer HIV screening. Compared to providers who never had diagnosed HIV, those who had diagnosed a patient with HIV in the past 5 years were more likely to offer testing to their patients.
Several attitudinal characteristics were associated with the offering of HIV screening (Table 1) . U.S. physicians who reported usually or always collecting sexual partner information (OR ϭ 1.42, 95% confidence interval [CI]:1.13-1.78), check that HIV cases' partners have been notified (OR ϭ 1.78, 95% CI:1.52-2.08), refer partner names to the health department (OR ϭ 1.30, 95% CI: 1.09-1.56), and report patient names to the health department (OR ϭ 1.37, 95% CI:1.17-1.61) were more likely to offer HIV screening. While doctors who believed that HIV and AIDS were reportable to the health department were no more likely to offer HIV screening than those who were unsure, those who did not believe HIV (OR ϭ 0.56, 95% CI: 0.43-0.73) or AIDS (OR ϭ 0.61, 95% CI: 0.44-0.84) was reportable were less likely to offer screening. Furthermore, physicians who did not believe that encouraging patients to contact their partners or that reporting sexual contacts to the health department was worthwhile were less likely to offer HIV screening.
Multivariate logistic regression models identified several independent factors associated with HIV screening (Table 1) . Females, black, and Hispanic physicians and those practicing in large cities were more likely to offer their patients HIV screening. Practicing in the southern United States, in a private clinic, or specializing in emergency medicine, internal medicine, and pediatrics (compared to family/general practice) were shown to be inversely related to likelihood of HIV screening. Only two attitudinal factors remained significant in the final adjusted model: usually or always checking that patient's partners were notified (adjusted odds ratio [AOR] ϭ 1.41, 95% CI: 1.19-1.68) and the belief that there is benefit to encouraging AIDS patients to contact sexual part- 
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ners (AOR ϭ 0.66, 95% CI: 0.44-0.99) were both associated with HIV screening.
The distribution of HIV screening of male and nonpregnant female patients was examined separately by the gender and specialty of the responding providers (Table 2) . Physician gender did not moderate screening rates among emergency medicine and OB/GYN practitioners, but female physicians in the remaining three practice areas (pediatrics, internal medicine, and family/general practice) were significantly more likely to offer HIV screening to both their male and nonpregnant female patients.
Discussion
HIV screening has been shown to be cost effective in all but extremely low prevalence populations (well below 1% HIV seroprevalence). 4, 6, 20 In this sample of U.S. physicians, only 28% reported offering HIV screening to their asymptomatic male or non-pregnant female patients. Female, African American, and Hispanic physicians, and those working in large cities, were more likely to provide screening than others. Emergency medicine and pediatrics providers were significantly less likely to offer HIV screening. Diagnosing an HIV infection within the past 2 years was associated with HIV screening, as was following-up with patients to confirm sexual partners were notified.
The data presented in this paper were collected in 2000 and represent a cross-sectional portrait of physician attitudes and behaviors at that point in time. These data, however, represent the most recent national-level estimates available. Some data reflect screening on the basis of likely higher prevalence (i.e., physicians in larger cities were more likely to screen than other physicians). Moreover, no guidance existed then to promote universal screening, so the finding that not all providers screen asymptomatic patients for HIV is neither a surprise nor an indicator of substandard practice.
Nonetheless, some findings reflect to some extent a failure of pre-2000 recommendations to influence testing likelihood. For example, in 1993 the CDC recommended routine screening of patients for HIV in hospital settings where the prevalence of HIV was 1% or greater. 21 Many clinical sites in urban centers in the United States reported HIV prevalences in excess of the 1% threshold, yet routine screening was not implemented. Updated counseling and testing guidance released in 2001 22 The odds of female physicians screening asymptomatic nonpregnant female patients versus the odds of male physicians screening asymptomatic nonpregnant female patients for HIV. goals in both documents, however, remained directed to high prevalence settings or high-risk individuals and would not therefore be expected to produce changes in HIV screening practices in most of the geographic areas or practice settings covered by this survey. However, in New York City, which has the most AIDS cases in the United States, a survey conducted in 2005 found similar HIV screening rates among providers in the same specialties as the 2000 national survey reported here (M. Rogers, personal communication, November 15, 2006) .
Physician attitudes were associated with offering HIV testing in univariate analyses. More positive views on HIV case reporting and partner services were associated with a higher likelihood of HIV screening. For example, doctors who usually or always reported sexual partner names to the health department were 30% more likely to offer HIV testing and those who only encouraged patients with AIDS to contact their partners themselves were less likely to test. Yet, it is possible that physicians who infrequently or never identified a patient as HIV positive would be less likely to know that reporting sexual partner names is required.
Furthermore, attitudes were generally correlated with each other and could therefore drop out of multivariate models on that basis alone. Finally, attitudinal variables may also mediate the relationships between structural conditions and the physician decision to offer testing. Future research efforts may test whether the attitudes reported in this survey change as a function of the new guidelines.
Practice characteristics and demographics accounted for more differences than did attitudes in those who offered testing and those who did not. Physicians were most likely to offer HIV screening if they were female, non-white, in a specialty other than emergency medicine, practiced in a large city or any region other than the South. Additionally, the physicians who were most likely to offer HIV screening were also more likely to have diagnosed an HIV patient in past 2 years. Surprisingly, internal medicine providers reported being less likely to offer HIV screening than family/general practitioners. This could be a result of the increased specialization among internists, the greater focus on ambulatory and preventive care among family and general practitioners or a combination of the two. [24] [25] [26] Female physicians were more likely to screen for HIV than males, even after adjustment for other potential factors. Stratified analyses showed the difference is more pronounced for non-pregnant female patients and specialties other than emergency medicine and OB/GYN. Female physicians in primary care specialties often provide more routine gynecologic care (e.g., visits for routine pelvic examination with Papanicolaou smear). 27 Such routine woman's health visits would be more likely to include preventive health care such as STD and HIV screening. Furthermore, discussion of, and testing for, HIV may be more likely for women who intend to become pregnant. Thus our findings may be partially explained by female physicians being more likely to provide such routine woman health visits with the type of visit, rather than gender, driving the increased likelihood of screening. However, we could not test this hypothesis directly. Also, female physicians were more likely than male physicians to screen male patients. Thus, further research is necessary to fully understand the gender differences among providers.
Analogously, non-white physicians in this survey had higher non-white patient loads than did white physicians. Therefore, their higher screening rates may be consonant with accurate perceptions of HIV morbidity among their patients. However, we examined the average number of HIV diagnoses providers reported during their careers (adjusted for years of practice) and found no difference across racial/ethnic categories. Disparities in HIV rates are most extreme for black and Hispanic individuals, and the screening rates of black and Hispanic physicians were both higher than for whites. When we explored the association between race/ethnicity and screening by public or private practice setting and whether the physician practiced in a large city, no effect modification was found. Also, the strong associations between race/ethnicity and HIV screening remained even after adjustment for these and other possible confounders. It is possible that providers are acting as "lay epidemiologists," making assessments as to the prevalence of HIV in their practice settings, and offering screening based on these assessments.
Regional precedent and institutional philosophy may play a particularly important role in the promotion of HIV screening, as well as all public health interventions. At a more proximate level to patient care, practice setting and location were correlated with odds of physicians offering HIV testing. For example, physicians practicing in smaller urban areas or in private clinics may perceive their patients at a reduced risk for HIV infection and therefore screen less frequently. Large institutions with more formal health care structures and that are typically more attuned to preventive health care and health care costs (i.e., managed care organizations) were more likely to feature physicians offering testing to patients, whereas private clinics and physicians with more privately insured patients were not.
Emergency departments (EDs) were the clearest example of a link between institutional structure and the likelihood of offering testing. Although it has been recommended 21 and endorsed, 28 HIV testing is largely not done in U.S. EDs. [28] [29] [30] [31] [32] [33] With HIV seroprevalence in estimated to be between 2%-17%, 29 EDs are clinical sites where routine HIV testing might be most cost-effective. However, adding further tasks to EDs' current portfolio requires caution. A previous study from these data suggested a role for EDs in STD sex partner management, but also noted the need for public health to take up case management after disease detection through links with EDs. 31 This analysis has several limitations. This survey was not designed to explicitly assess HIV screening practices, but a constellation of reproductive health issues. As a cross-sectional survey, we cannot impute causal relationships among the variables we collected. Additionally, although the response rate was high, it is possible that nonrespondents were more or less likely to screen their patients for HIV, which could result in biased results. We report the most recent information available regarding the HIV screening practices of physicians in the United States. While the results are a number of years old, these data provide a glimpse into the possible mechanism and barriers to HIV screening in the United States.
Furthermore, given the more widespread use of oral and blood-based rapid HIV testing 34 the proportion of U.S. physicians offering HIV screening may have increased since these data were collected. Also, we did not specifically question providers about routine HIV screening among their patients. Furthermore, we do not know if those classified as "HIV screeners" routinely offered all their patients HIV testing or only tested a subset of patients, which is more likely. Thus, our results likely overestimate the actual amount of HIV screening offered at the time.
Here we report low rates of HIV screening offered by providers in the United States. As states and localities attempt to incorporate the most recent CDC guidelines which call for universal HIV screening, 2 a more complete understanding of the current practices will prove critical in creating environments in which routine HIV testing can become a reality.
